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LEVELS OF C'3 IN THE SERUM OF PATIENTS WITH 
PEMPHIGUS* 
R. J . ABLIN, PH.D.t 
ABSTRACT 
The serum concentration of C'3 in 31 patients with pemphigus (10 patients with 
pemphigus vulgaris and 2l patients with Brazilian pemphigus foliaceus) was measured as 
,B,.-globulin by the method of single radial immunodiffusion using commerciall y available 
agar plates containing antiserum to ,BJ.A.-globulin. 
Serum from 15 healthy adults was used to provide the normal mean 0'3 level which 
was 116.1 ::!: 1i.9 mg/ IOOml. Levels ;,:50 % of normaJ were considered to be significantly 
elevated and were noted in 40 % of patients with pemphigus vulgaris and in 5i % of patients 
w·ith Brazilian pemphigus foliaceus, while levels of C'3 .;;;50% of normal , considered in the 
present study to be signilicantly low, were noted in only 1 case. 
Along wi t h its role in cell lysis, the comple-
ment system has been shown to be involved in a 
Yariety of disease p rocesses (I), particularly in 
those presenting some evidence of autosensiti-
zation as a contributing factor to their etiology. 
One of the bullous dermatoses of man fitting 
these criteria is that of pemphigus (2, 3) . R e-
cent i=unofluorescent (IF) studies of pemphi-
gus ha,·e re,·ealed not only the in t·ivo bind-
ing of IgG (4. 5), but also of complement (C') 
to the intercellular (IC) area of stratified squa-
mous epi thelium of pa.tients ' skin biopsies (6). 
In view of this demonstration of the in vivo 
binding of C' and of reports of the depression of 
the various components of C', particularly C'3 
CB,c-globulin), in pat ients with poststrepto-
coccal glomerulonephritis, lupus nephritis and 
chronic hypocomplementemic nephritis (7- 9) in 
which C'3 fixation in the glomeruli has been 
demonstrated by IF techniques, it was believed 
that it would be of particular interest to deter-
mine whether or not there might be any detecta-
ble alterations in the concentration of C'3 in the 
serum of patients with pemphigus. To investi-
gate this possibility, the serum concentration of 
C'3 was measured in 31 patients with pemphigus 
by the method of single radial i=unodiffusion. 
MATERIALS AND METHODS 
The concentration (mg/lOOml) of the C'3 com-
ponent of complement in serum specimens of 31 
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patients with p mpltigus (10 from patients with 
pemphigus (p.) vulga1·is and 21 from patients with 
Brazilian pemphigus fo liaceus (BPF)) was mcHs-
ured as l'lu-globulin using the single radial immu-
nodiffusion plate method as described by Mancini 
el al. (10) employing commercially available aga r 
pla tes and reference standards ('Immunoplrttes', 
Hyland Laborato ries, Los Angeles, California) . The 
diagnosis of pemphigu, was esl.ablished b)· clinical 
and histological examination by the patient's at-
tend ing physician and by the demonstration oi 
antibodies to the IC areas of strati fi ed squamou• 
epi thelium by the metltod of indirect lF staining 
as ini tially described by Beulner and Jordan (4 ). 
Based upon the presence and ro..-tent of skin or mu-
cous membrane letiions the actirit:y of disease in 
these patients wns in the moderate to SPVPre calc-
got)' (2). S rum specimens from each of these pa-
tients were oblained prior to t rentmeut. when pos-
sible . or following minimal Uwrapy with coriico'-
teroids.t Al l •era were stored al -20" C until use. 
IF stain ing liters for IC antibodies ranged from 80 
to 640 in patients with p. vulgaris and from 640 to 
2560 in patients wilh BPF as dctern tined in the 
laboratory of the author. 
Three serum reference standards containing 60. 
185 and 360 mg/ lOOml of /'lu-globulin when assayed 
against purified ,Bu-globuEn were employed ns 
standards in the present study. C'3 as flu-globulin 
wa measured in serum "pecimens undilu ted. Fol-
lowing incubation for 16 hours at room temperature 
in a moist chamber, the plates were rinsed in a 
saline bath and the ring diamete r of each of the 
antigen-antibod)' pre<· ipi tates was read wi th a Hy-
land Yiewer (Hyland Laboratories, Los Angeles, 
California) to the nearest 0.1 mm. Using 2-cyclc 
semilogarithmic graph paper, calibration curves 
were made for each set of six 'Imrnunoplates' h)' 
plotting the diameter of U1e precipitin ring formed 
for each of the three refe rence sera on the abscissa 
and the concentration of the corresponding refer-
t P. vulgaris patients courtesy of Prof. Ern• I 
Beutner, Department of Microbiology, S.U.N.Y., 
BuffaJo, New York ; BPF patients courtesy of Prof. 
Otto Bier, Servico do Pefigo Foliaceo, Sao Paul o. 
Brazil. 
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TABLE 
Con<·entra.tion of C'3 (j31A -globulin ) in the 8erum of patients wil/1. pemphi gus 
pulgaris and B razit.:an pemphigv.s foliaccus. 
~0. Xo. with No. with Diagnosis hisb low Cases le\' elsl lC"'•el.s'l 
Pemphigus vulgaris 10 4 (40%) 0 (0%) 
Healthy adults 15 - -
Brazilian pemphigus 21 12 (57%) 1 (5%) 
fol iaceus 
' High = ~50 per ceui uormal (174 mg/ lOOml). 
'Low = ::;50 (Jer ceut normal (58 mg/ IOOml ). 
ence serum on the ordiUBte. The concentration of 
C'3 of the respective serum specimens assa}·ed were 
then determined from such a standard curve pro-
' 'iding that the diameter of the precipitin ring 
fo rmed b)· a single reference serum in. each a( the 
fh·e ot.her '1mmunoplates' in the set did not deviate 
from the plotted standard curve by ±0.1 mm. 
Serum specimens from 15 healthy adults, having 
a mean (±S.D.) concentration of 116.1 (± 17.9) 
mg/ 100 ml by the above method, served as con-
trols. 
RESULTS 
T he results of the quantitative measurement 
of the serum concentration of the C'3 compo-
nent of C' as /1 ... -globulin in patients with p. 
n!lgaris and BPF by t-he method of single radial 
immunodiffusion, as well as their range, coeffi-
cient of Yariation and significant difference from 
the normal mean (P) of 116.1 ± 17 .9 mg/ 100 
mi for the present study, as determined by Stu-
dent's ';t" test, are presented in the accompany-
1ng Table. 
As may be noted from the Table, 4 of 10 
serum specimens (40 per cent) assayed from 
pa t.ients with p. yuJgaris were characterized by 
eb·ated Jc,·els of C'3. As defined in the present 
study, serum concentrations of C'3 equal to or 
greater than (~) 50o/o of normal, i.e., 174 mg/ 
100 mi or more, were considered to be elevated, 
while serum concentrations of C'3 equal to or 
less than (~) 50o/o of normal, i.e., 58 mg/100 ml 
or less, were considered to be depressed. None of 
the 10 patients with p. \'Ulgaris fell into this lat-
ter ca.tegory. 
Twelve of 21 patients (57 per cent) with BPF 
had elevated levels of C'3, while only 1 of 21 
patients (5 per cent) in this group with a serum 
concentration of C'3 of 47.5 mg/100 ml was de-
pressed. 
I Coeffi-
Mean ± S.D. (Range) cient of Probabili ty (mg / LOOml serumJ varia-
tion 
161.7 ± 43.5 (84 .0- 225 .0) 27 < 0.01 
116. 1 ± 17. 9 (84.Q-l50 .0 ) 15 -
159 .6 ± 60 .0 (47 .5-2G7 .5 ) 38 <0 .01 
If the serum specimens from patients with p. 
vulgaris and BPF were considered together as 
one group, 16 of 31 patients (52 per cent) bad 
serum concentrations ~50o/o of normal, in con-
trast to only 1 of 31 patients (3 per cent) with 
serum concentrations ~50% of normal. The re-
maining 14 patients (45 per cent) had normal 
concentrations of C'3. 
Employment of the Student's "t" test to de-
t.ermine whether the probability (P ) that the 
difference of 45.6 mgjlOO ml and 43.5 mg/100 
ml between the mean serum concentrations of 
C'3 of 161.7 mg/100 ml and of 159.6 mg/100 mi 
fo r patients wit-h p. vulgaris and BPF, respec-
tively, to that of the mean serum concentration 
of C'3 of 116.1 mg/lOO ml in healthy adults was 
due to chance, revealed that P in both groups 
was less than ( <) om. 
DISCUSSIO~ 
'Csing the mean serum concent ration of C'3 of 
116.1 mg/ 100 ml obtained from the measure-
ment of C'3 as f?u-globulin in serum specimens 
from 15 healthy adults by the method of single 
radial i=unodiffusion in commercially availa-
ble agar plates containing antiserum to f?u.-
globulin, a study was made of the serum concen-
tration of C'3 in 10 patients \v-ith p. vulgaris and 
in 21 patients with BPF. In the present study, 
levels ~50% of normal were considered to be 
significantly eleYa.ted, while levels ~50% of nor-
mal were considered to be significantly de-
pressed. Because there remains some question 
whether or not p. vulgaris and BPF represent 
the end result of manifestations of the same 
disease process(es) or, merely have several clini-
cal and histological traits in common, e.g., IC 
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antiboclies, they were considered separately in 
the present study. 
From such an am.Jy··is. 40% of the patients 
studied with p. nllga ris and 51% of the patients 
stuclied with BPF were found to have eleYated 
len) of C'3 as mea ·ured as ,8,.-globulin. The 
)eYe) of C'3 as ,8..,-globulin .,..-as slightlv depressed 
(i.e., 47.5 mg/ 100 ml) in one patient with BPF. 
It may be noted in the pre··ent, stud)· t hat the 
normal mean serum concentra tion of C'3 of 
116.1 ± 17.9 mgj lOO ml wa slightly below that 
of the mean of 123 ± 26 mg/ 100 ml sugge·ted 
for normal serum by Kohler and :\-Iuller-Eber-
hard (11) . However, it was believed that this 
minor clifference exi ting at the lower and upper 
limi ts of normal clid not influence, significantly, 
interpretation of the data based upon a normal 
mean erum concentration of C'3 of 116.1 mg/ 
100 mi. 
The fiocliog- of the present study would ap-
pear to be in contrast to preliminary obsen·a-
tion- by Bier (12) suggesting a depression of 
serum C' in acti,-e pemphigus. Howe,·er , in a 
most recent report, which appeared while the 
present stud~- was in progress, Katz et al. (13) 
found that the serum concentration of C'3, also 
measured as ,Sa-globulin by the method of single 
radial immunodiffusion. in pati ent wi th "au-
toi=une bullous skin diseases." wa" slightly el-
e,·ated in 3 of 12 patients with pemphigu (p. 
nlgari -. p. foliaceus and p. vegetans) and in 3 
of 6 patients wilh pemphigoid. It was sli gh tl~­
depressed in one patient \\ith p. fo liaceus. In 
this same report (13), the author- state that 
they found "no relation hip between the serum 
concent ration of C'3 and anti epithelial (IC) an-
tibody titers" of the IgG type. In thi- regard , 
one might Qllestion the valiclity of attempting to 
draw a relationship between the in vitro IF 
staining titer of IC antiboclies and the level of 
C'3. I t would appear to the author that if one 
desired 10 study the relationship between the IF 
staining ti ter of I C antiboclies, it would be more 
significant to compare the ]e,·el of C'3 and the 
IF staining titer of the in vivo binding of C'3 to 
the IC areas of the skin biopsies from the pa-
tient- stuclied, as initially described by Cormane 
and Chorzelski (6). Una,·ailability of biopsy 
specimen- from the patients included in the 
present study precluded investigation of this 
possible rei a ti onshi p. 
Studies of the immunopathologic manifesta-
tions of pemphigus (2) do not a t present offe1 
any evidence that the suggested autoatlergic 
etiology of this cliseasc is one in\·oh-ing that of 
antigen-antibody complexes. Certainly e,·idencr 
of elented levels of ser\!ID C'3 (,8,..-globulin) in 
the majority of pemphigus patients included in 
the present study and of those reported in a 
recent study (13) is perl1aps further e,·idence 
against the presence oJ :.mtigen-antibod~- com-
plexes as a contributing factor to the etiology of 
pemphigus. TIJ.is is in contrast to the generally 
depressed level" of semm C'3 seen in patients 
with lupus erythematosus nephritis presenting 
m1dence of immune complex clisease ( 1}. 
As re,·iewed by Shur and _-\.u ten (1) elenned 
)e,·els of serum C' ha,·e been recognized in a num-
ber of inflammatory conclitions, e.g., rheumatoid 
arthriti··. Howe,·er, as primary pemphigus le-
sions ha,·e been observed (14) to occur i.:n the 
n bsenre of inflammatory cells, the pos.;;ibility of 
un illc reased concent ration of serum C'3 (,8,.-
globulin) arising a- a consequenc-e of inflam-
matory processes in pemphigus does no appear 
to be the explana tion. One might speculate that 
the oooen·ed eleYatiou of C'3 (,8,.-globulin ) oc-
curs as a result of the re-cycling of other brenk-
do'm products of C', wllich a re produced as a 
l'Oiht'quenee of the unrcsoh·ed immunopatho-
logic manifesta tions of tbe disease proce:; i11 
pemphigus sub>:equently leading to au 0\'crpro-
duct.ion of C'3. 
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